
3HU WKH UHFHQW UHTXHVW E\ WKH (3$� WKLV PHPR DGGUHVVHV LVVXHV WKDW WKH (3$ UDLVHG

LQ )HEUXDU\ ���� DQG GRFXPHQWHG LQ D )HEUXDU\ ��� ���� OHWWHU IURP 0V� 'HERUDK .�

:RRG RI WKH (3$ WR 5DQGDOO (YDQV RI ,QILQHXP DQG 3HWHU &KDQW� FRQVXOWDQW WR

,QILQHXP �

,Q WKH (3$ OHWWHU QLQH JHQHUDO SRLQWV ZHUH UDLVHG� 7KLV GRFXPHQW FRPPHQWV RQ HDFK LQ

WKH RUGHU WKH\ ZHUH SUHVHQWHG�

EPA Comment #1: “To the extent possible, a detailed description of the theory and principles
behind the impact of Vektron® on motor vehicle emissions.  Uncertainties regarding the nature and
affect of pertinent variables on Vektron®’s impact on CCD and emissions should be addressed in
your planned test program.”

,QILQHXP UHVSRQVH WR &RPPHQW ��� 9HNWURQ ���� LPSDFWV JDVROLQH SRZHUHG YHKLFOH

HPLVVLRQV LQ WZR ZD\V� )LUVW� E\ SURYLGLQJ VXSHULRU LQWDNH YDOYH DQG IXHO LQMHFWRU

GHWHUJHQF\� LW JLYHV DOO WKH HPLVVLRQV FRQWURO H[SHFWHG IURP WKH &$$$ ���� � ��� �O�

UHJXODWLRQV� 6HFRQG� 9HNWURQ ���� RIIHUV DGGLWLRQDO FRPSRQHQWU\ WKDW DFWV LQ WKH

FRPEXVWLRQ FKDPEHU WR UHGXFH 12[ ZLWKRXW LPSDFWLQJ &2 RU +& WDLOSLSH HPLVVLRQV�

+DXU\ DQG *UDKDP �6$( ������� KDYH VKRZQ WKDW 9HNWURQ DGGLWLYHV FRQWDLQLQJ WKLV

FRPSRQHQWU\ JLYH ������ KLJKHU &&' PDVV WKDQ EDVH IXHO DORQH� ZKLOH ORZHULQJ 12[

HPLVVLRQV� 7KH FRQFOXVLRQ IURP WKLV GDWD LV WKDW WKH FRPSRQHQW SURYLGHV WKLV EHQHILW

WKURXJK VRPH PRGH RWKHU WKDQ &&' FOHDQOLQHVV� 7KH GLVFXVVLRQ RI WKH SRWHQWLDO PRGHV

RI DFWLRQ KDYH EHHQ SURYLGHG E\ ,QILQHXP VHSDUDWHO\� 7R VXPPDUL]H� 12[ LV IRUPHG LQ

WKH KLJK WHPSHUDWXUH UHJLPHV LQ WKH FRPEXVWLRQ SURFHVV� 9HNWURQ FDQ DFW E\ ORZHULQJ

WKH KLJK WHPSHUDWXUH HLWKHU WKURXJK D IUHH UDGLFDO TXHQFKLQJ PHFKDQLVP RU E\

DOWHULQJ WKH WKHUPDO FRQGXFWLYLW\ RI WKH GHSRVLWV� ,QGHHG� DV FLWHG E\ /HH �6$( �����

�������� SJ� ��� WKLV UHGXFWLRQ RI KHDW WUDQVIHU WR WKH FRRODQW LV WKH SUHGRPLQDQW

PHFKDQLVP IRU 12[ LQFUHDVH�

$GGLWLRQDO GLVFXVVLRQ UH &&' ZLOO EH DGGUHVVHG LQ SRLQWV �� � 	 ��



7KHUH H[LVWHG DW WKH EHJLQQLQJ RI WKH SURJUDP GHVLJQ XQFHUWDLQWLHV UHJDUGLQJ

LQWHUPLWWHQW XVH RI WKH DGGLWLYH �VHH ��DQG YHKLFOH W\SHV LQFOXGLQJ VXFK SDUDPHWHUV DV

DJH� GLVSODFHPHQW� DQG WDUJHWHG HPLVVLRQV VWDQGDUG �VHH � 	 ��� &RQVLGHULQJ WKH

WDUJHW IRU WKH WHVW SURJUDP UHVXOWV� DFWXDO PLOHDJH GXUDWLRQ RI WKH WHVW ZDV DQRWKHU

XQFHUWDLQW\ �VHH ���

EPA Comment #2:  “A detailed description of how vehicle technology variables affect the impact of
Vektron® on emissions.

What vehicle technology variables other than those used to define the technology types under
the reformulated gasoline (RFG) program (i.e., fuel delivery type, EGR, catalyst type, & air
injection) would tend to influence the impact of Vektron® on emissions?  Given the
mechanisms by which Vektron® affects emissions (see #1), and that these mechanisms
depend on mileage accumulation (rather than being instantaneous effects as under the RFG
program), other, yet-to-be-defined technology variables may significantly influence the
impacts of Vektron® on emissions. In some cases, this influence may be so strong as to result
in an impact on emissions that is directionally different for different vehicle models.”

EPA Comment #3:  “Support for the selection of the vehicle models that would be used in a
program to evaluate the emissions impacts of Vektron®, and the method by which the results from
such a program would be extrapolated to predict the response for a broader group of in-use vehicles.
The discussion regarding points #1 & 2 should be drawn upon here.”

,QILQHXP UHVSRQVH WR &RPPHQWV �� 	 ��� 'XULQJ WHVW GHVLJQ GLVFXVVLRQV� VWDII DW

WKH (3$ 27$4 IHOW WKDW IRFXV RQ YHKLFOH WHFKQRORJ\ W\SH PD\ QRW EH WKH PRVW UREXVW

PHWKRG IRU VWXG\LQJ WKH DSSOLFDELOLW\ RI WKH 9HNWURQ RQ WKH FXUUHQW DQG QHDU WHUP

IOHHW� 7KH VWDII IHOW WKDW FRPSRVLQJ WKH WHVW IOHHW RI D EURDG VSHFWUXP RI LQ XVH

YHKLFOHV EDVHG RQ VDOHV YROXPH ZRXOG IDU EHWWHU UHSUHVHQW WKH LPSDFW RI WKH DGGLWLYH

LQ UHDO ZRUOG VLWXDWLRQV� 7ZHQW\�HLJKW YHKLFOHV UHSUHVHQWLQJ VHYHQ YHKLFOH W\SHV ZHUH

FKRVHQ ZLWK JXLGDQFH IURP ERWK 27$4 VWDII DQG RXWVLGH LQGXVWU\ H[SHUWV IURP

PDMRU DXWRPRWLYH PDQXIDFWXUHUV� 7KHVH W\SHV LQFOXGHG WKUHH HPLVVLRQ VWDQGDUGV�

WKUHH YHKLFOH W\SHV �WUXFNV� 689V DQG SDVVHQJHU FDUV� DQG HQJLQH GHVLJQV �9��� 9���

,��� DQG VHYHQ GLIIHUHQW GLVSODFHPHQWV DV VKRZQ LQ ´9HNWURQ� ���� *DVROLQH $GGLWLYH

12[ (YDOXDWLRQ )OHHW 7HVW 3URJUDPµ GRFXPHQWDWLRQ� ,I WKH DGGLWLYH ZHUH WR VKRZ D

EHQHILW LQ WKLV IOHHW VWDII IHOW WKDW LW ZRXOG WUDQVODWH PRUH UHDGLO\ WR WKH ZKROH IOHHW

WKDQ DQ\ HQJLQH WHFKQRORJ\ W\SH VRUWLQJ FRXOG�



EPA Comment #4:  “Support for the mileage accumulation cycle to be used in a test program to
quantify the emissions impacts of Vektron®, and for the use of data generated using this cycle to
predict the in-use impacts.

City-type driving may tend to promote the formation of CCD.  Engine soaks may also
          influence the formation of CCD.  Rapid accelerations and high-speed operation can promote
          the removal of CCD.”

,QILQHXP UHVSRQVH WR &RPPHQW ��� 7KHUH DUH D ODUJH QXPEHU RI PLOHDJH DFFXPXODWLRQ

F\FOHV WKDW FRXOG KDYH EHHQ HPSOR\HG� 6RPH RI WKHP DUH SURSULHWDU\ ZKLOH RWKHUV

KDYH EHHQ SXEOLVKHG� 7KH 27$4 VWDII IHOW WKDW RQO\ D SXEOLF GRPDLQ F\FOH ZRXOG EH

DSSURSULDWH DQG RQH KDG DOUHDG\ EHHQ SXEOLVKHG LQ WKH &RGH RI )HGHUDO 5HJXODWLRQV

IRU XVH IRU HPLVVLRQV GXUDELOLW\ WHVWLQJ� 7KXV WKH F\FOH VKRZQ LQ WKH ´9HNWURQ� ����

*DVROLQH $GGLWLYH 12[ (YDOXDWLRQ )OHHW 7HVW 3URJUDPµ ZDV XVHG�

EPA Comment #5:  “A detailed description regarding how fuel variables influence the impact of
Vektron® on emissions.

Since the higher boiling fractions in gasoline may have the most effect on the tendency of
gasoline to form CCD, the potential impact of differences in T90 distillation point (and
potentially the end-boiling point) should be specifically addressed. Since gasoline aromatics
content may influence the character/composition of the CCD formed, the potential impact of
differences in gasoline aromatics content on Vektron®’s impact on emissions should be
specifically addressed.  The review of the technical literature will help to identify other fuel
parameters which may need to be considered.”

EPA Comment #6:  “Support for the composition of the base gasolines used in a test program to
evaluate the impacts of Vektron® on emissions, and a discussion of how test data from base fuels of
a given composition would be used to predict the  impact of Vektron® on emissions for in-use
gasolines of varying composition.  The discussion regarding points #1 & 5 should be drawn upon to
address this point.”



,QILQHXP UHVSRQVH WR &RPPHQWV �� 	 ��� 7KH UROH RI FRPEXVWLRQ FKDPEHU GHSRVLWV

�&&'� LQ LQFUHDVLQJ YHKLFOH WDLOSLSH 12[ KDV EHHQ DQ DUHD RI VWXG\ IRU D ORQJ WLPH�

.DOJKDWL SXEOLVKHG D UHYLHZ RI WKH OLWHUDWXUH �6$( ������� LQ ����� ,W LV ZHOO

HVWDEOLVKHG WKDW WRWDO UHPRYDO RI &&' ZLOO UHGXFH 12[ HPLVVLRQV� 7KH QDWXUH RI WKH

UHODWLRQVKLS RI GHSRVLW EXLOG XS WR 12[ LQFUHDVHV FRQWLQXHV WR EH DQ DUHD RI

LQYHVWLJDWLRQ� :KHWKHU WKH UHODWLRQVKLS LV OLQHDU RU QRW FRQWLQXHV WR EH LQYHVWLJDWHG�

/HH �6$( ������������� KDV VKRZQ WKDW WKH UHODWLRQVKLS LV D VWHS IXQFWLRQ ZLWK WKH

FRQWULEXWLRQ RI &&' WR 12[ UHDFKLQJ D SODWHDX DIWHU D VHW PLOHDJH� 7KDW PLOHDJH LV

XQLTXH WR YHKLFOH DQG W\SH DQG XVDJH SDWWHUQ� +H VKRZHG WKDW YHKLFOHV UHDFK WKLV

SODWHDX LQ OHVV WKDQ ������ PLOHV� .DOJKDWL GHVFULEHV WKH &&' IRUPDWLRQ LQ WKH

F\OLQGHU DV D G\QDPLF SURFHVV ZKHUH WKH DPRXQW RI GHSRVLW FDQ YDU\ ZLWKLQ D UDQJH

GHSHQGLQJ RQ D QXPEHU RI IDFWRUV� /HH DOVR VKRZHG WKDW UHGXFLQJ WKH &&' WKLFNQHVV�

EXW QRW UHPRYLQJ LW� VKRZHG QR GHFUHDVH LQ 12[ HPLVVLRQV�

7KH &5& ZDV LQWHUHVWHG LQ WKH VKDSH RI WKH 12[�&&' FXUYH� 7KHLU UHFHQWO\ SXEOLVKHG

VWXG\ �&5& 5HSRUW 1R� ��� ´(IIHFWV RI &RPEXVWLRQ &KDPEHU 'HSRVLWV RQ 9HKLFOH

(PLVVLRQV DQG )XHO (FRQRP\µ� VWDWHG ´%HFDXVH WKH ´PLGµ DQG ´KLJKµ &&'�IRUPLQJ IXHOV

SURGXFHG DOPRVW WKH VDPH OHYHOV RI &&'� LW LV QRW SRVVLEOH WR UHDFK D GHILQLWLYH

FRQFOXVLRQ DERXW WKH VKDSH RI WKH HPLVVLRQV YHUVXV &&' UHODWLRQVKLSµ�

([WHQVLYH UHYLHZ RI WKH FXUUHQW OLWHUDWXUH FRQFOXGHV WKDW WKHUH LV QR FOHDU

XQGHUVWDQGLQJ RI WKH &'' YHUVXV HPLVVLRQV UHODWLRQVKLS� 7KHUH PD\ H[LVW D SRLQW DW

ZKLFK UHPRYDO RI GHSRVLWV JLYHV D UHGXFWLRQ LQ HPLVVLRQV� EXW WKHUH LV QR FOHDU

XQGHUVWDQGLQJ RI ZKHUH H[DFWO\ WKDW SRLQW H[LVWV LI LW H[LVWV DW DOO�

,QILQHXP KDV SRVWXODWHG WKDW 9HNWURQ DFWV E\ VRPH PHWKRG RWKHU WKDQ UHGXFWLRQ RI

&&' OHYHOV DQG KDV VKRZQ WKH UHGXFWLRQV LQ DQ H[WHQVLYH IOHHW WR D KLJK GHJUHH RI

VWDWLVWLFDO VLJQLILFDQFH�

$V IDU DV WKH JDVROLQH SDUDPHWHU FRQWULEXWLRQ WR &&'� :RRG\DUG 	 /HH �6$( �����

�������� VKRZHG WKDW QR VLQJOH JDVROLQH SDUDPHWHU ZDV D JRRG SUHGLFWRU RI &&'�

,QGHHG WKH\ IHHO WKDW ´PRUH FRPSOH[ SK\VLFDO�FKHPLFDO PRGHOV DUH UHTXLUHGµ�

&ROXFFL HW� DO� �6$( ������������� FRQFOXGHG WKDW &D 5)* LV WKH EHVW JDVROLQH IRU

HPLVVLRQV FKDUDFWHULVWLFV� 7KHUHIRUH� HYHQ LI FRQFHUQV H[LVW DERXW WKH SRWHQWLDO IRU

&&' GLIIHUHQFHV IURP IXHO DIIHFWLQJ WKH UHVXOWV� WKH IXHO XVHG LQ WKLV WHVW ZRXOG EH

H[SHFWHG WR JLYH WKH PRVW FRQVHUYDWLYH UHVXOWV�



EPA Comment #7:  “A discussion on how the intermittent use of Vektron®-additized gasoline
would influence its impact on emissions.

How might the mixture of other detergents with Vektron® influence the Vektron effect?  Are
         there existing or potential fuel additives which would degrade the effectiveness of
         Vektron®?”

,QILQHXP UHVSRQVH WR &RPPHQW ��� 7KH WHVW ZDV GHVLJQHG WR VKRZ KRZ WKH DGGLWLYH

ZRXOG ZRUN XQGHU LQWHUPLWWHQW XVH FRQGLWLRQV� 6HH 6HFWLRQ ,, LQ ,QILQHXP ´9HNWURQ�

���� *DVROLQH $GGLWLYH 12[ (YDOXDWLRQ )OHHW 7HVW 3URJUDPµ�

EPA Comment #8:  “A discussion on how the mileage-dependant nature of Vektron®’s impact on
emissions would be evaluated.

- This discussion should include consideration of how Vektron® would impact emissions at
different mileage accumulation levels.

- Discuss how the dynamic process of the formation and removal of deposits (some formed
with gasoline containing additives other than Vektron®) would influence Vektron®’s impact
on emissions.

- To what extent would deposits formed while using other detergents need to be replaced by
“Vektron® deposits” for Vektron® to have its beneficial effect on emissions?  How quickly
would this happen?

,QILQHXP UHVSRQVH WR &RPPHQW ��� 7KH 27$4 VWDII GHFLGHG WKDW WKH PRVW

DSSURSULDWH PLOHDJH IRU WKLV WHVW ZRXOG EH WR PLPLF WKH SURSRVHG XVH SDWWHUQ� ,I WKH

DGGLWLYH ZDV WR EH XVHG RQO\ GXULQJ DQ ´R]RQH VHDVRQµ WKHQ WKH WHVW VKRXOG EH RI D

GXUDWLRQ W\SLFDO RI WKDW VHDVRQ� ,W ZDV GHFLGHG WKDW ���� PLOHV SHU PRQWK

UHSUHVHQWHG D W\SLFDO 907� $OWKRXJK WKHUH DUH YDULDWLRQV LQ R]RQH VHDVRQ GXUDWLRQ

DURXQG WKH FRXQWU\� HLJKW PRQWKV ZDV GHHPHG DYHUDJH� 7KH WHVW PLOHDJH ZDV WKHQ

FKRVHQ WR EH ���� PLOHV�

$OO WKH FDUV XVHG LQ WKH WHVW ZHUH HPSOR\HG DIWHU DW OHDVW ������ PLOHV RI XVDJH� ,W

ZDV IHOW WKDW WKH FDUV ZHUH SDVW WKH &&' UDPS XS VWDJH GHVFULEHG LQ WKH OLWHUDWXUH

DQG WKDW WKH G\QDPLF ORVV�UHQHZDO SDWWHUQ ZDV LQ FRQWURO�

$ GLVFXVVLRQ RI KRZ ORQJ LW ZRXOG WDNH IRU WKH 9HNWURQ WR SURYLGH WKH IXOO EHQHILW

WRRN SODFH DW WKH HQG RI WKH WHVW� 7KH FRQFOXVLRQ IURP WKH GDWD ZDV WKDW WKH 9HNWURQ

UDPS XS ZRXOG UHTXLUH DERXW ���� PLOHV RU RQH PRQWK�



EPA Comment #9:  Support for the  choice of a baseline detergent additive against which the
benefits of Vektron will be evaluated.  The baseline detergent additive should be representative of
the technologies currently used with respect to its effect on combustion chamber deposits.

,QILQHXP UHVSRQVH WR &RPPHQW ��� 7KH EDVHOLQH JDVROLQH DGGLWLYH FRQWDLQHG D

V\QWKHWLF FDUULHU DQG WKH VDPH GHWHUJHQW DV 9HNWURQ ���� DQG GHOLYHUHG WKH VDPH

OHYHO RI GHWHUJHQF\ LQ WKH ILQLVKHG IXHO� 7KLV DGGLWLYH ZDV FKRVHQ VR WKDW LQWDNH

V\VWHP FOHDQOLQHVV ZDV HTXDOL]HG WKURXJKRXW WKH WHVW� 7KXV DQ\ GLIIHUHQFHV VKRZQ

ZRXOG EH DWWULEXWDEOH WR WKH XQLTXH 9HNWURQ ���� FRPSRQHQWU\�

/DVWO\� DQ\ FRQFHUQ WKDW WKLV DGGLWLYH FRXOG FRQWULEXWH VLJQLILFDQW GLIIHUHQFHV RI &&'

WKXV VNHZLQJ WKH UHVXOWV DUH XQIRXQGHG� 0RVW HW� DO� VKRZHG �6$( ������� WKDW

DGGLWLYH SDFNDJHV FRQWDLQLQJ SLEDPLQH GHWHUJHQW DQG V\QWKHWLF FDUULHU �LGHQWLFDO LQ

W\SH WR WKH UHIHUHQFH DGGLWLYH XVHG LQ WKLV WHVW� JDYH &&' OHYHOV VWDWLVWLFDOO\ QR

GLIIHUHQW WKDQ EDVH IXHO� )XUWKHU EHQFK WHVWLQJ VKRZHG WKDW WKHVH W\SH DGGLWLYHV

JDYH &&' OHYHOV HTXLYDOHQW WR ERWK EDVH IXHO DQG EDVH IXHO FRQWDLQLQJ 3($ GHWHUJHQW�

&RQFOXVLRQ

7KH WHVW SHUIRUPHG E\ ,QILQHXP XQGHU WKH JXLGDQFH RI WKH (3$ 27$4 VWDII

GHPRQVWUDWHG D VWDWLVWLFDOO\ VLJQLILFDQW 12[ UHGXFWLRQ� $W DOO GHFLVLRQ SRLQWV WKH

PRVW FRQVHUYDWLYH DSSURDFK ZDV FKRVHQ� *LYHQ WKH XQFHUWDLQW\ LQ WKH XQGHUO\LQJ

VFLHQFH� D UREXVW HPSLULFDO VWXG\ ZDV SHUIRUPHG� 7KLV GHVLJQ LV VXIILFLHQWO\ IOH[LEOH

WKDW LW FRXOG EH XVHG ZLWK VPDOO PRGLILFDWLRQ WR HYDOXDWH DQ\ JDVROLQH RU JDVROLQH

DGGLWLYH WHFKQRORJ\ IRU HPLVVLRQV EHQHILWV�


